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Crustal Motions in A1aska: Finite Element Modeling
Constrained by

Geological and VLBI Data

P Lundgren, M Langon, (Jet Propulsion Laboratory, Caltech,
Pasaden% CA 91109), R Palmer (Gept. of Geological Sciences,
University of Oregon, Eugene, OR) F Saucier (Institut Maunce-
Lamontagne, 850, route de la Mer, P.O. Box 1000, Mont-Joli,
Quebec G5H 3Z4, Canada)

We derive kinematic solutions for Alaska and NW Canada
using a 2-D spherical shell finite element algorithm which incor-
porates geologic and geophysical constraints on fault motions, far-
field plate motions and geodetic constraints from VLBI baseline
rates of change. Kinematic solution uncertainties are assessed using
a Monte Carlo technique. Fault slip rates and direction constraints
are imposed on segments of the Aleutian thrus~ the northern and
southwestern boundaries of the Yakutat block, and the Fairweather,
Denali, Totschunda, and Queen Charlotte faults. We use VLBI
baseline rates of change between sites in central Alaska and the
Yukon (Nome, Gilcreek, Sourdough, Whitehorse) which are con-
sidered to be far enough away from the Aleutian subduction zone
such that strain accumulation there does not make a considerable
conrnbution to site displacements. preliminary results give from
10-30 mrn/yr displacements in SE Alaska and NW Canada and up
to 15 mrn/yr absolute displacements in central Alaska. Models
with just geologic constraints do not differ significantly from
models where VLBI data is included and heavily weighted. The
displacement directions we find in SE Alaska and the Yukon are
mostly towards the NE and rotate progressively towards the NW in
eastern and central AlaskV the result of the oblique convergence of
the Pacific plate in SE Alaska and along the Queen Charlotte fault
and the strike-slip motion imposed on the Denali, Tintina, and Kal-
tag fauit systems.
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